TH1-mediated airway hyperresponsiveness independent of neutrophilic inflammation.
T(H)2-mediated allergic asthma is characterized by eosinophilia, mucus overproduction, and airway hyperresponsiveness (AHR). Although it is clear that T(H)2 cells and their cytokines play an important role in AHR, the roles of T(H)1 cells and neutrophils in AHR are controversial. We sought to determine the roles of T(H)1 cells and neutrophils in AHR. Ovalbumin-specific CD4(+) T cells were purified from DO11.10 mice, differentiated into T(H)1 cells, and injected into naive BALB/c, IL-4RalphaKO, or IL-8RKO mice. After ovalbumin antigen challenge, cytokine mRNA levels in lung samples, as well as inflammatory cell types and numbers in bronchoalveolar lavage fluid (BALF), were determined. AHR was assessed by measuring resistance in tracheostomized mice and enhanced pause in freely moving mice. T(H)1 cells induced AHR as robust as T(H)2 cells. They also induced lung inflammation dominated by neutrophils. Neither AHR nor inflammation were reduced when T(H)1 cells were transferred into IL-4RalphaKO mice. When IL-8RKO mice were used as recipients of T(H)1 cells, neutrophilia was greatly reduced, but the AHR was as strong as that seen in wild-type mice. On the other hand, dexamethasone treatment had no effect on neutrophilia but has significantly reduced AHR. Reduction in AHR was accompanied by a reduction in the numbers of lymphocytes and macrophages in BALF. T(H)1 cells can induce strong AHR independent of IL-4 and IL-13. The AHR is associated with the presence of lymphocytes and macrophages, but not neutrophils, in BALF. Our results point to a pathway whereby T(H)1 cells mediate AHR independent of neutrophilic inflammation.